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Carbon dioxide laser (CO, laser) 150 
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Dark line defects 154, 156 
lifetime maps 154 
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Diode laser degradation 153-174 
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indium doping 159 
dislocation glide 155 
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experimental observations 154 
“facet wearout” 154, 167-172 
catastrophic optical damage (C.O.D.) 154, 
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device wavelength 170 
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gradual decline 155, 163-168 
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current-driven degradation 164-166, 171 
fabrication of semiconductor device 167 
laser cavity length 163 
optically-driven degradation 164, 170, 171 
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recombination-enhanced defect reactions 
“REDR” 154-156, 172 
“phonon kick” model 156 
short lived large energy fluctuations theory 
“SLEF” 156 
sudden failure 156-163 
dark line defects see darkline defects 
semiconductor fabrication 156— 
Diode laser fabrication 153, 167 
Dislocation pinning mechanism 159 
Distant heat source 123-124 
Double-metal topped diode 207-208, 211 


Electron beam induced current micrograph 
“EBIC” 154 

Electrostriction effect of laser beams in the 
atmosphere 43, 67 

Energy gaps 223 

Extended thermal lens 107, 111, 112, 140 


“Fanning” incoherent scattering 238, 245, 273, 
274, 276, 278 

Fog and cloud clearance 10, 116 

Forced temperature scattering 67 

Frank-Ginzburg theory 185 

Furutsu-Novikov formula 132 


Gratings 
Also see radiation (photon) field of a 
metal/insulator interface, periodically 


modulated interface, holographic grating 
fabrication 


holographic 290 
teflection 240, 241 
refraction index 250 
transmission 240, 251 


Heat halo 9-10 
Holographic grating fabrication 194, 204, 217, 
218, 220, 226 
dispersion anomalies 222 


Hot electron tunneling 189, 190, 192, 199-204, 
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Inclined laser beam path 117, 136 

Inelastic electron tunneling spectroscopy 
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Intensity speckles 107, 125, 135 

Internal photoeffect (IPE) 193, 218, 219-222 
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Laser beam coherence 
see Thermal blooming 
Laser beam energy, characteristics in the 
atmosphere 41-43 
Laser radiation absorption 
aerosol absorption 8-10 
atmospheric molecular absorption 4-6 
cascade ionization 10 
convection within medium 18-23, 34, 125-131 
forced convection 19-21 
convection velocity 21-23 
density changes of the medium 23-27 
evaporation of water drops 10 
kinetic cooling 6-8, 150 
light scattering from plasma region 11 
multiquantum absorption 10 
pre-ionization effect 10-11 
sound generation in the atmosphere 13-18, 151 
variations with altitude 7, 133 
water vapour content 7, 151 
Laser spectroscopy 4 
carbon dioxide content 151 
water vapour content 151 
Laser types 
light source 
argon-ion laser 290 
He-Cd laser 271 
helium-neon 284, 287 
Nd:7AG 278 
283 


Mandelshtamm-Brillouin scattering 12, 141 
Metal-insulator—-metal (MIM) structures 190 


bulk plasmon 191 
surface plasmon 191 
Metal-oxide-heavily doped semiconductor (MOS 
(P2+)) 191 
Modeling of laser beam propagation in the 
atmosphere 
Also see Perturbation technique 
amplitude perturbations 91-92 
approximate method equations 27-47 
delay-type algorithm 89-90 
diffraction effect 74-75, 77-78 
discrete-time compensation 90-91 
distant heat source 123 
geometrical optics approximation 71-74, 
75-77, 80-81, 105-107, 123, 131, 133, 144 
numerical simulation 139-141, 141-143, 
143-144 
phase-conjugate system 87-92, 151 
phase-screen approximation 117, 127, 139 
probabilistic description 93-97 
mathematical 
component-wise splitting method 48-49 
explicit three-layer differencing algorithm 
47-48, 59 
smooth perturbation equations 67-71, 120 
Momentum gap 222, 225 
Monochromator, silica prism 198 
Multiple-barrier sandwich triode 226-228 
double barrier tunnel triode 226 
quantum well structures 227-228 
Mutual conjugation 231-291 
experimental results 
equipment used 287, 290-291 


media-photorefractive 234, 238, 287 
media-stimulated brillouin scattering 234 
mathematical description 

convection amplifier 245, 247, 265 

one-dimension approach 237-241, 270-271 

oscillator 238, 240, 265, 289 

three-dimensions approach 242-271, 265-270, 
274, 287- 

self-pumped four-wave mixing conjugation 

geometries 232 

“bird wing” geometry 234 

“bridge” geometry 234 

double phase-conjugative mirror 234, 
238-240, 242-249, 271- 

eason and smout geometry 234 

“frog-legs” geometry 234 

two coupled double phase-conjugate 
mirrors 234 

two coupled passive ring oscillators 234 

two interconnected ring oscillators 265-271, 
287-291 


Narrow laser beam width 107-119 
experimental results 112-117 
Nonlinearity parameter 264, 275 


Oscillation mode 239 
Otto method 
See Prism method 


Peclet number 93 
Perturbation technique for laser beam propagation 
approximation 38-41, 67-81, 105, 108, 128, 
133, 135, 143 
Phase conjugation 231-291 
experimental results 
Also see crystal 
equipment used 271-272, 278, 280, 284, 286 
media — photorefractive 232, 233, 253, 274, 
279, 283, 284 
media — stimulated brillouin scattering 232, 
233, 280-283 
mathematical description 
convection amplifier 245, 251, 281 
low threshold modes 259 
nonlinear theory for parametric ring 
oscillator 262-264 
one-dimension approach 235, 237-241, 259, 
279 
oscillator 251, 280-283 
Riemann method 244, 251, 256 
three-dimensions approach 235, 242-271, 
274-278, 278, 280-283, 284— 
self-pumped four-wave mixing conjugation 
geometries 
“cat” mirror 233-234 
double phase-conjugative mirror 271-278 
linear passive phase conjugative mirror 233 
one-mirror geometry 233, 241, 249-252, 
278-279 
parametric ring oscillator 233, 240-241, 251, 
252-262, 262-265, 279-283 
semilinear passive phase mirror 233 


“Phonon kick” model 156 
Also see Diode laser degradation 
Plasma oscillations in metals 176-182 
Also see tunnel diodes (MOM); metal-oxide- 
heavily doped semiconductor 
bulk plasmon 177-178 
Ferrel mode 178, 181, 219 
mie mode 181 
surface plasmon 
curved surface photon emission 182 
experimental results 179, 193-199 
fast mode metal/dielectric interface 
plasmon 179, 202-204, 206 
photon-plasmon coupling methods see Prism 
method 
slow mode metallic/oxide interface 
plasmon 179, 181, 192, 208 
Polaritons (dielectrics) 
See Plasma oscillations in metals, surface 
plasmons. 
Poynting vector 214, 215 
Prism method 180 
attenuated total reflection geometry 180, 189, 
193, 218, 220, 221 “ATR” 


Radiation (photon) field of a metal/insulator 
interface 182-190 
Bremsstrahlung radiation 190 
Cherenkov radiation 189-190 
dispersion function 184-185 
emission caused by current fluctuations 207, 
208, 214 
methods of approximation 186-187 
extinction theorem 188, 223 
perturbation method 186-188 
Rayleigh wave method 187, 225 
periodically modulated interface 186-189, 193, 
204 
polarization 204, 220 
smooth interface 182-183, 199, 218, 220 
transition radiation 185-186 
tunnel light emissions 222 
Riemann method 244, 251, 256 


Scanning laser beam perturbations 27, 33, 136 
stagnation zone 33, 34, 58 
Seeding light beams (scattering) 238, 239, 274 
Also see “Fanning” 
convective instability 238, 243 
oscillator (absolute) instability 238, 240 
Self-focusing of laser light 11, 43, 141 
thermal self-focusing 43-45 
Self-pumped four-wave mixing conjugation 
geometries 
See Phase conjugation, and Mutual conjugation 
Short laser pulse 120, 125 
instability 71, 144 
multimode 78-81 
Short-lived large energy fluctuations theory 
“SLEF” 156 
Also see Diode laser degradation 
Sound generation by absorption of laser radiation 
in the atmosphere 13-18 
acoustic pressure variation in the laser beam 16, 
26 
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Also see Laser radiation absorption 
measurement of 18 
theoretical examples 14 

Spherical laser waves 111 

Structure of the backreflected beam 283, 285-287, 

291 

“Super-adaptation” 151 

“super resolution” 151 

Surface plasmon polaritions (metals) 

See Plasma oscillations in metals, surface 

plasmons. 


Thermal blooming of lasers 1-146, 150-151 
Also see Turbulent medium 
defocusing in a turbulent medium 92-107 
equations for approximate methods 27-47 
instability of thermal defocusing 
experimental results 81-87 
initial coherence of the laser radiation 78-81, 
133 
laser beam amplitude effects 105-107 
laser beam coherence 111-112, 119, 120-122, 
122-125, 142 
experimental results 112-117, 122-125 
Ring shaped beams in a moving medium 50-53 
specific first hermite-gauss functions 53-57 
temperature fluctuation effects 103-105, 
125-131, 138-139 
experimental results 127-131 
thermal lens see Thin thermal, Banana 
self-focusing, Transonic aberration-free 
Thermal blooming of lasers 
Also see Laser radiation absorption 
diffraction of laser beam 122-125 
inclined path of laser 
see (Inclined) Laser beam path 
power attenuation 123 
Thermal conductivity 
turbulent 131-136, 140 
Thermal spikes 197 
Thin thermal lens approximation 9, 58, 111, 112, 
140, 143, 151 
short laser pulse 29 
Transonic thermal lens 
Tunnel diodes, metal-oxide-metal “MOM” 
Also see Radiation (Photon) field of a 
metal/insulator interface 
Also see Double-metal topped diode metal- 
insulator-metal “MIM” diode, Multiple- 
barrier sandwich triode, Plasma oscillations 
in metals, Radiation (photon) field of a 
metal/insulator interface 
back surface emission 193, 208, 210 
Bremsstrahlung radiation 190, 200 
electron-photon interaction in 175-230 
light emission 176, 190, 197-199, 199-204 
periodically modulated interface 189, 190 
Mathematical boundary equations 212-214 
measurement of the light emitted 197-199 
equipment used 197-198 
calibration 198 
layer thickness 202-204 
MOM diode fabrication 195 
metal evaporation rates 195-196, 211 
oxide layer 195 
working lifetime 197 
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periodically modulated M.O.M. 193 
trapezoidal gratings 193, 226 
polarity of bias 193, 208-209, 210, 220 
rough surface photon emission 186, 190, 192, 
193-199, 204-207, 217, 220 
dispersion anomalies 222- 
small Au/Ag ball doped devices 181, 191 
substrate preparation 193-195 
surface roughness 194 
surface plasmon 
slow mode 191, 192, 208, 209, 212-219, 
210-212 
fast mode 192, 193, 206, 209 
plasmon dispersion 223~234 
transition radiation 190 


Turbulent medium, thermal blooming in a 92-107, 
120-130, 13*-136, 136-139 
Also see Variable wind velocity 
mixing 34 


Variable wind velocity effects on thermal 
blooming 57, 92-107, 125, 140 
Also see Scanning laser beam perturbations 
experimental results 59-62 
forced temperature scattering 67 


Wide laser beams 120-145, 135 
experimental results 122-145 
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